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In 2007 Thailand Ministry of Energy boldly announced a 15-year Alternative Energy Development Plan (AEDP) to boost the share of renewable energy (RE) from 6.4% to 14.1% of total energy consumption by 2022. In Nov.
2011, the said AEDP was replaced by a bolder 10-year Plan (2012 Plan ( -2021 , in which the former target for bioethanol production was kept at 9.0 dam .
By 2021 the share of electric power generation using RE is projected to increase from the current 2117.5 MW to 9201 MW. Similarly, the corresponding increase of RE share of thermal energy (heating) and biofuels are projected to increase from 0.162 EJ to 0.390 EJ, and from 3.00 dam bioethanol.
Production of Bioethanol from Non-crop Biomass
As of 2011, around half of bioethanol in Thailand was produced from cassava and sugarcane, and the remainder from waste molasses. Sriroth et al.
2) have promised a technology revolution in cassava bioethanol which comprises a dramatic increase in root productivity .
Biological approach
The first step in the biological approach is the pretreatment of the biomass raw material. Here only enzymatic hydrolysis will be introduced 5) .
Cellulose molecules can be broken into glucose by various cellulase enzymes found naturally in grazing animals such as cows and sheep. These enzymes can also be harvested from genetically engineered fungus, along with xylanase an hemicellulase enzymes, which can be used on plant feedstock to produce sugars for fermentation 6) . reported bioethanol production from ball milled bagasse using an on-site produced fungal enzyme cocktail and xylose-fermenting Pichia stipitis. The fermentation of glucose and other sugars yields ethanol and carbon dioxide. Next water has to be removed from the dilute ethanol solution in order for it to be used as fuel. Most of this removal is achieved through distillation followed by dehydration. Earlier methods of dehydration involved azeotropic distillation. In contrast, the latest dehydration method involves the use of molecular sieves -typically, zeolites.
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Thermochemical approach
Gasification is a thermochemical approach, in which biomass is simply used to produce synthesis gas (syngas) through partial combustion 10)
. To produce syngas, biomass is first reduced to carbon (char) by pyrolysis, followed by alternating blasts of steam and air. The useful components of syngas are H2 and CO. Syngas can also be produced through catalytic partial oxidation. O' Conner et al.
11)
developed a metal catalyst that reduces the biomass reaction time by up to a factor of 100. The catalyst can be operated on the char at atmospheric pressure. The entire gasification process is autothermic and therefore heating is not required.
The obtained syngas can then be led to a fermenter where bacteria take in carbon monoxide, carbon dioxide and hydrogen to produce ethanol and water 12) ～ 13)
. Organisms capable of metabolizing CO are extracted from hot springs, such as Carboxydocella sporoproducens isolated from a thermal spring of the volcanic Karymskoe Lake 14) . The ethanol produced then goes through a similar distillation and dehydration process as the biological approach.
Alternatively, syngas can be fed to a catalytic reactor to synthesize ethanol 15) . An ideal catalyst is rhodium-based which shows both high activity and selectivity. However, rhodium is rare and expensive, and research is recently geared towards the less expensive copper-based catalysts.
The disadvantage of copper-based catalysts is the need for promoters to suppress undesired reactions in order to maximize selectivity and minimize undesired by-products.
C o m p a r i s o n b e t w e e n b i o l o g i c a l a n d thermochemical approaches
In syngas fermentation, a major by-product is hydrogen gas which is easy to separate from the aqueous mixture. In the case of sugar-fermenting bacteria, redox reactions involving ATP and reducing equivalents are more or less determined in fixed ratios. Metabolic engineering of microorganisms to produce specific compounds will inevitably result in by-products in order to satisfy the redox balance. These by-products are most likely liquid and require additional separation to purify the ethanol product.
Another advantage of using syngas over dissolved sugars as feedstock is that the use of a gaseous substrate allows the uncoupling of the hydraulic retention time from the substrate supply. This offers good possibility to control substrate inhibition and product formation. 
Ethanol production by algae
Algenol is a research company that has enhanced certain strains of algae to make sugar and, through their enzymes, convert the sugar to ethanol 17) . The process produces ethanol in a gaseous form, which is collected from the bioreactor and condensed as a liquid. This system is claimed to be able to produce 5. 
Production of Biodiesel from Non-food Biomass and Waste Oils
The most common biofuel in Europe, biodiesel is a mixture of mono-alkyl esters of long chain fatty acids (FAME) made from a renewable feedstock such as vegetable oils and animal fats via transesterification with alcohols.
Biodiesel can be used as a fuel for vehicles in its pure form, but it is usually used as a diesel additive to reduce levels of particulates, carbon monoxide, and unburned hydrocarbons from diesel-powered vehicles. Transesterification may be catalyzed by acids, bases, or enzymes. The typical process employs homogeneous KOH catalyst and methanol because it has high reaction rate, high yield, low costs and low corrosion. One key issue is how to efficiently separate, purify and make good use of the glycerol by-product.
Biodiesel Development Trend
The .
Foreign R&D Collaborations in Advanced Biofuels
Here advanced biofuels include second-generation biofuels for diesel market which are to increase drastically interest but also the fact that foreign R&D collaborations in advanced biofuel technologies will be a vital key success factor to achieve the audacious targets within a single decade.
